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Abstract Of JP20000684d5 

PROBLEM TO BE SOLVED: To provide a quantum bit 
etemem structure and a quamum corretatlon gats element 
structure in a quantum computer, which can realize 
quantum bit and quantum conrelatlon gate. SOLUTION: A 
quantum dot 12 having a quantum level 1 6 and a quantum 
dot 14, having a quantum level 18 which b different from 
the quantum level 18, are provided. The quantum dot 12 
and quantum dot 4 are provided dose to each other eo 
that electrons are freely movable between the quantum dot ' 
12 and quantum dot 14 through tunnel effect, and 
moreover only one electnin Is made to eoAsx there. 
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C«3J01 3 ) J» 1 <D«iP^Hfit«r 4>o» 1 COST F V h 

^4tC^flbnJ«lfjc<fc ^ 6C. i?nS» 1 COST K V h i^fB 

SI3©ST»tft*4>-:>»3C[>STK-> hi. «ria»3<3[> 
aTm&O: *) T<om 4 <^T«{55t€r ^> 4 ©ST K --^ 

^«c, itflBma osT F h <tiirs2^4 COST f 
hi€rifi«LTffiab. sect. «T3&s 1 ^^tie-r 

i*, »8BSri<C«TKv h<!:Wia*3<?)STFy hi 

ttr^m 1 <DMT F h Aa?SE*3<0ST K y h 
«^2<DS^Fy hi«fK»4<?>STF-^ httunfci 
^t^tC. «yiB«l©»Taiift<t«r^2Cr>S^tti«> 40 

>KA^5fec*st:t*STfflW^- bSTftlja. 

ttiismiom^^p h«t«ria»3<DSTF-^ m 

m^m2 (OMT- F F 6 BtrSBM 4 ®«T F h i tt. » 



4$H2000-'6a495 
2 

& 

Ift^^cs 5 ) SI coST^{!i^4>-:>m' 1 ©ST K v h 
1 ©ST F 7 h ifirg2M2 cr>ST F 7 h i om^^^tfi 

^Aic^m-mm^J: -5 foifim i cost f t> h iitris 

»Tma J: >}T©»4 OST^?{a*<>-:>^4 COST F ^ 
hi*=&L. h>^JP«*K:<fc0«WBm3OSTF7 h 

gyiB^acOS-^-F-y hi«r3B^400STF7 

hi^riattC/TKiaiy. a^fc. «T3&s nH^t^?^'^ 

*J:^tCl//cSgf2©«Ttr7 h^Tf»3Si^:^L. 

i*. I^g2» 1 C>&^ h' h ip7i2m4(DST F 5 h i 

CMSTF* hiAWrSl^*<k^>«:ffiaL,. 

SiiKmi ©ST F y h &iirgB»4cr)ST f^h tifiISM 

mEmz oMT F 5^ h iirgama cdst f ^ htfmn 

t^SBSPricofiTlS^fti^iOT2C0ST^iifti«> 

mfiL^t. 'Wie^3oaTSgfiiittriB^4oofiT*^fili 
OiSiilM i ^ J: ^ iCgftS $ n/c *><o-c* eST a 

t^^ST+BMii^- h5RTfi^3£tc*$t^-C. 

SiTBe^^l ^ZJSTFv hiMfa^4CDfiTF7 hilX. ^ 

Biria»^2<o«TFy hiSTgeMsoaTF^ hit*. * 
2<D^3>f'>'9-jfe^br«ft0^K:^$nrc43co-c 

*6ST3>e .a-^r«:4tft:f-5ST=mK'r'- h^T« 

6 coc^rn^ 1 3S5ciattooaTa > t: » - ec4s>t:f 
^STfflM^-^ h^T^iStc^Jt^-C. 
«I8B^10STtr::» hgRT«B^W> ^3C0^^a>f*> 
i^^:/^•LTff 1 <D^«T F ^>$^>^*K:a»3ti. 
SyiB»4<7>STtfy h«T«liafc*. ^4<D-bj^33 >f^> 
-!^^/hL-C»20^«T h ^>5^yt^ifCS«53tlfc4iCO 
T:*aSTa>t:*-5r«C*Jtt$S^fB«I^^- hlRTtt 

B $ fcwgfj^ 7 oi:^T<.*n>&^ 1 ^tcia«sofiT:a > tr 

*-t5?*c:tet't^STtSM-5r'- h«T«JiK*JUi'C. 
8?Ba»l<DaTF-^ h. SJ83»26MITF:' h. WBSS 



(2) 



10 



20 



99 



05 06/16 THU 00:34 FAX 03 3402 4660 



YOUNG&THOMPSON 12 100 



3 

tmcc J: SMS S ^0-C«> 3 > fc^ * - ^ 
(000 1 ] 

fca-T-gt^^^f 5 ^ - y > i^^Ofi-y-^J > f - ^ ^ 
[0002] 

[0004) c c-c. miomi<^m^^&(>c^^fc 

[0005 ) *a;tf^c!>j^Ji«cS-:J< ^cof'i^^ju • 
^3:>fcf^-5?cc*j(,^rti. "0" <b "i" rtr^-^ 
hj «:>^i/T. r>F (AND) ^fl^r <or> jsrdr© 

[0006] «OTCE> 5 e^dJ&ttK^aiK'r e»s-7-*=§s*c 

^u*<^-*JA*i>:^0«JR* r i i>j <b^-rii4>K;. 
^c:>:t^)i^-i>m\^^:^<otm^ r i o>j i^ft-^-ci 

C0007}fiI1'fe. ''O" Hft ir>mi^mj:^0 

"0" scp M" t^toa^htxtf^TCf. h^m^x 
fa^iD#ttflSi:iais tir c»s tor* ^, 

[0 00 8]«^r>r. fi'^tr*^ h(D«9^^». I 1 



(3) 000-88 49 5 

4 

>t I 0><f:(D2o<Da-?-{ifi:«r«^/t2lgflt^r^^ 
(000 9) aiyt. 1A.^-Vmf-Yt.\t. ±ffiL.ft:J:^ 

•CAS. 

[00 10] Bpi^, fi^^SMy- h«oJ^'C$>»3. ^-s 

10 [00)1] :^«t;89(c». 01 (a) K:«b6:d^(C77iTJ: 
St-^*mi0 2fgoaT-fcfv h(^)^^<D— ^ (2<SCDfi-7^ 

r=3>i-a-^jut:7 hj iiftrrs. > <z>«.®4 taj i 

2ia<DS-7-t:5^ hO^^Offi:^ <2{@0[>S^krt; 

r B J i -r S 6 . fi^tlM h o^'^m^Sti' 
20 /tso2«cc«'^tr7 hior. SI ( b ) (Dji^^ifi^ 

hp-^nf-v f-cDtfc^fc* Taj ia^-'J^t^ f-tr--' ho 
tfc^g/c& TBj iosffeWs&EEfa rxj ^^^^cis^s-c 

[0 0 12] -eotr. 3K?i4rcDic5. c^oyta^ 

(00 13) 

, -5Cibor*-6, aiF=j>t'^-:>«:4tjt«^sa^fcr'> h 

[0 0 14] 

*5t:t «»a^ tr -7 b sR^fltjStt. SI 1 ©awtt* ^-^m 

1 K h i . ±52^ 1 coa^&i tiS/^ 2 

3am<t»)±BB3^ic5a^Ky hi±ga^2CDa^Ft7 

[ 0 0 1 5 J %i8*3i2 «:ia4s<5«^ 

50 =i>kf*-ir«:tec^6aiF-fcr'^ 
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5 

(00 16] ^yt. *^§^<D^'^S?*^3«:g£«<3!>aT 

^ K H i<ora^«T**Q*«:^HbUftS^t J: ^ tc. JiSB 

3®aT F ^ F i3&4«ftW5cttKStl. ±fB»2 

Fc^ F<bJbHS»4CDaTF V hi35^«S5WJic^fi^3n. 
±g2^l(Dfi-?iptti±iHm2©fl:-^ffii<D 

CO 0 1 7 ) *^BJ<D^ '^S9^^4 Ccs2«c:)S:^ 30 
?^(D ^ ^895jt3S 3 tcgd«e!?«^a > tr ^ - 3^ Jt 

bX-^Jt&iJPCftffiO. ±i2^2 <0m^ F t» F i!;±i2||4 
(Dfi^ F h 6 2 ©Rl^a ^f^^l^ftrrt- UT®a« 

[00 18] ^/c. *ai«<D ^^19:^^5 ^HaK(7>fi-7- 

©ai!^tt^«>-DSr 1 os^ F y h ±ga^i oa-?^ 4o 

ieffiJ:DT<0»2Oa'?»tt^«>-pSf2(0a^Fv Fi 
h >^;UJ»^6C<t 0_tBH^ 1 CDS^ F h <b± 
ffa^20a^ F ^ F iora4«8^AJgfitc5g&«|0jffi;k J: 
JitaSr 1 CDM^ F F <k±fiB» 2CDa^ F ^ F 4 

"^^bfcmKOM^^^yV^^mmt. S3cD«^ti 
^r^-^S^S^oa-T^F!? F^, _biam3cDad^lSltt^«DT 
0»4^fi^a*fe-3»4<Da^F:;r F<J:«:WL. h 

>;^;^«*«:ctOJ:ga»3<Wi^F:^ Fi±fS»4«>a 



#^2 000-68 495 
6 

mB<DfA=f-\:y Fi±S^4<D«^F^ F<b€:iaSur 

2<oa^tr5 F^«i&<t^wo. ±ia»i<De-^ f5R 

i^F::. F<b±ge^4<^>2^F5» h istiSJtrSj'r^ 4 i 

±ig»2<Da^ F F i±SBM3 ©a^ F -J h tifi 
WSl-i-Si^tCKaO. ±fBMl<?>aHF-F!7 FiJhgBSr 
4CDfi^ F !7 F ±I2M2 ©fi^ 

Ftsr F<J:J=i203CDfi^F^ F i ?!^«mW{C«SS$n. 

CO 0 1 9}^:^, *^?9©5^B9^:®6CC3e«cDa^ 
n>fc;^-t5rcc*^t:f*a^4aK^r'-h«T'«JSt3:. 
W© ^ 5 tCgfiflJOa^a > tr * - {Ctel J-ea 

T-fflMi/- h«-?^»jg«:*Jt>T. ±Ham 1 oa^ F V F 

UrSaW{Cg§ttb. ±ge3f2<oaTFy F4:±iH»3 

©a-?- F 7 h i *»2 or saw 

[0 02 0] ^^w©5^ee^^7ccaflttcDS^ 
^©^>^g»^3, w*®4. WJi^safejjsij^e 

^«5j^*|^3 ©pj^3 >?*>t^*:f^L'C^fl^ 1 ©i|i^^ F 
^4©^iflE=i>f'>1^-;|r/l"Ur*2©*«^ F^>^?;5^ 
[ooEiis^fc, 2>:^^©0^g|l*;il8«:geiS6(Da^ 

^3, g«^^4. 39*^5 . a^3S6«/cl3:»^:©7© 

i^ri^JhA* J 5?ccia«©a^=i > tr* -^i«;*cjt:f sa-?^ 

±82^2 F F . ±ias^ 3 ©a-T- F K *s Jto^i 
ia»4©aT F F ife*5»(«3t**«; J: o««bfc«>©T 

[0 022] 

BI56cj:^a^3:>tf^-^K:*5W&a^tr -:r 

iS^jJcUfa^m-y- FST'1S5i6©^Jfi©J^/^-^;S: 
[0 02 3] IS2€C«, 2|E^tC<|:-5af-3>«^^-3? 

[0 0 2 4] IP/^. *^?)3«c<fcSa^=i>fcr*-4rtc*J 

t:fsfi-^tf7F*^^«i5i o«, j^/'j'^i.aaR 

(GaAs) ^j:^©*»mm*Ci:0m$*l/c2fB© 

*FF:.H2, Mcfcow^sn-ci*^. 0*9. a 

■y-fcTir F©«ramil«tt2tSiffilK"CA-5*s. *^lltC4: 
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7 

[0025] J:mu<fmr^t. m^Lit. i^^JOl. 
(GaAs) ^d:^<3!>i|sa»<*«^K:<kO, 

Ktr J-^fJIfiSr-Si. C^O/tS^K^r hfic»fiit!c^tt 
C 0 0 2 6 ] C ^ U:^c^>'h:&ja^ K hi*, 

to 027] iifior, a^trv hoamtimiLT. a 

[ 0 0 2 8 J ^4b\ cn^S-? F y H 1 2 <DS^^ 1 
[ 0 0 2 8 ] ftTFt^ h J 2©fi-y-l«l(il 

fc^aea^i*^ k h i 2 <D«T-?^(i 1 e cd:?^*$. m 2 
-hacTOcffia'T Sft^ F ^ M 4 Officii 1 8 i: 0 

[0030] «^ K ^ h 1 2 ia^^ K 5. h ) 4 i 
[0 03 1] ^J^^JtCDflJ^tC^Jt^T, a^bf^r hS^ajg 

h 1 2CDa^tt] e 

fccm^ ( I 0>CD«a6) ^-Sffl^^-cfi^Ky h 

1 4<^)S'?^!|itti 8k:?^ ( I 1 >oim) bfc^r^ 

[0032] J&fe, 5^-13 >7^0:?>:r--K^ft«iJJ, S 

[0033jti:r. -^trjfiSljcDjg^fr^M-rscicc 
J:*]. ffl^fcTy hsR^^JJ&l OOS^I^*^ KDfiaf^f 

[0 0 3 4] CCr, vkfJgJBiitJi. 2!SI(45g«:*>l>r 



(5) Wra2000-68495 

8 

J^fiT^^ (P 1 ) 3&50 (P 1 = 0) 

ift^(4i 6tcs^3&s?5fe-r&5s^ (po) 3^11 (po 
^nm (PI) tfil (pi = i) iteo. Tc«-?tgtt 

16K:»^3Wa^*lg2P (PO) 1 (P0 = 0) ^ 
[0 03 8] EP^. ^t1gl»^f(jffi'r5>c<ttcJ:D. fi 

[0 03 7];>c«c. 03rjr6cif4c®4^#flgL)Qc;Oi6. 

[0 03 8]SP^, ElStCtt. 3|c^ig«cj;^i-T-a>b* 

C 0 0 3 9 ] c<0«^fflMiF'- M 0 0 tt, Ji8EL.fc:4c 

[0 04 03 ;^^«:*;t. m^tSM^^-- h 1 0 0 tx. 2 
30 ^Sil/-c. 2<p.&lifld[):c4v^i/**f-^jW:^#t>»ia:^i^ 
1^*23-7-155. h5R^«rj© 1 0 4 i*«^-c«^$tir 

)^^t:vh^u. 21g{ilracDxJ^;^:r-M3&^/^S^*»S^c^>ll 

[0 04 1 ] ^l«-?^l5r5^ F5R^«5il 0 2W. 

iOM^t^&l 0 6 J£:4>-pS-7^ F :7 h X 0 8 TO« 
AO ^tSlttl 1 O^rfeoa^^Fei H 1 2iJ:0««3nx 

[0 04 2] ^2M^k^ H«^3tl 0 41J. 

±<Dft-?^ttl 1 4^4>-:>M^ F 5. h 1 1 6 <b. TC!>ft 
^til 1 8J&t>ofiT-Fy h 1 2 0iJ:0«fiS3i^T 

[0 04 3] ^imiF-i^v hm-^m^ioztm 

2«Ttr^ 1 0 4 its. -e^tf^lS, H3(C^-r 

i:^CC. fiTF'> F 1 0 8ijfi^F5' h 1 1 6«tmim 
fl'T-Fti'H12iS^^F5^H20i*s» 
50 fSiT^a:^«:±T2l9:tcfga3ti'CV»ifeC[>^Aa. 
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(6) 



±StCf2S?ti. ^2«^tr-? hS^^Sl OAifiTBt 

(0 0 44) -tur, fi^Fv h 1 OQ^m^l^y h 1 

«^F:r h 1 1 2tM^h'y h 1 20i», 

C 0 0 4 5 ) S e>K:. C ^ L/ft:fiT-*iWy- h5R^?«jfi 
1 0 0«:*5C»TW. »l«^trv hSR^Ml 0 2<0fi 
^ K V M 12 (CSi, oJ^=3>T^>t^ 1 2 6 ^irt'bT, UO 
ftflft^b'ty MR^^JSl 02tc<fc6«l tTs^ h04m 

<om.l^\^y h 1 1 2 4C«J^i3>f^>iM 2 e«r/M^r« 

HF-K^i H 2 O^Cof^^yl^f'^-tM 2 SJgr^ly-C^^? 

h^^mi 0 2©a^h'C' h 1 OSCCoia^^^r'^t^ 
I 2 6*:n'l/'rjgftTS<fc^{C0'C«>^C^l.. ^2S-?- 
try 0 4©ft^Kv h 1 J efepTSeal/f* 

[0 047 ] J^±©^^fc4tft»r . pj^3 ^f'^tf 1 2 

2co^«c 1^0 (c 1 ^ 0) tc5a35:rsiifetc. pj 

^=«>'f>lM 2 4O^fiC2«r0 (C2 = 0) tCgftS 

[0046] ±sab/t^ trffi«r*ipjffi-r*i«, 

WSi, ^2«^-bf^ h?R^«jJSl 040*^^5; I^tr 

hcDt^)®i*, lai (b) oAmm^f^m-r^^w^ 
ijtDt^scciJW ^ 1 ^ brn^m^ 1 0 2 CDS 

7&S7j^$fit:i^^. m^iiLl 1 0^fi^{4l X 

10 050 1 St^r, ^a^na-^Ptfy h*jj:0t5r--y 
[0 05 1 ) nVhP-Jl/tr? h<Dtft«&&* I 0> 



^382 0 00-68 49 5 
10 

[00 52] =i>H3-;bkr?^ KDttSS*s| 1 

(0 0 54 1 it53&«. wJK^Vf'VtM 2 20SSC 
1% rc 1 ^0 J k:g5;2'rsii«>k:. DT^3>f^>-»^ 
1 2 40SaC2^ rc2;^0 J (C59:^T^t. Jilfi 
0 2i^2fi^l^y 0 

[0 0 5 5] St-:>r, rc istfOj rc2^0j 

^3fil 0 2<Dfia^M8tftl 0 8. 1 1 0*J<fcC^2«^ 

hS5&^«tisi 0 4<0ffl^!Sffii 1 4. iietcngL 
I 1 >r**t&^) tew rc 1 = 0 J j:af rc 2 = 

mifi\ ox^^m^) tctt rci-oj rc2 

= 0j 0<a'&<tDibx^.jU^-3C»i±3&«»?tik:nc-5. * 
Oig^i&AE^-S-'Si, rc 1 5«=0 J *tJ:Uf rc2;^ 

[0056] fi^-ar , ft^fHWy-- h5R^«5§ 1 0 0 

AtUr. rE2+AEj <Dx:^;l'^-^^-oS]Jttift^^ 

^^tc rci«0j 4»a:C^ rc2«0J (CSjEL-C. 3 
[0 0 5 8] -^Ur. fi:^^Wy-NS5^p.«HSl OOtc 

>7^>1M 2 6 ©ssc 3 * rca^oj ccifts-r-Sib 
ifek:. 1 2 8 ©sac 4 rc4 5«i 

oj tcgajgo-c. m«^h^>i^x^*m*&ci{cnt 

3 = 0 J rjrecifjc rc4=oj u:Etm^txx\.>%hot 
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(7) 



2000-68495 



XL 



1 0 2^^Cf«cM2S^trv hSI^Sl 0 4«:tt. 
1 0 0 e 0 ) <c^, *^9gK:*Jlt^S?^*HM^- 

iiL<D±,r^%. fesrnt*, -aa^K^ hcoBHSKififi 

[0 0 6 1 3 fiP^, ia3tC7nTJ:^^^M^K:f^i^ 

S5K:7irT<fc5(c:. miJtt^tr^. hS^flBii 0 2 
iS^2«^tr^ h»T«>^10 4^;^. M^F^r M 0 
8 -tft^ H h 1 2 0 hififch^L. *>o, «^ F H 

1 2i«^K5r F I 1 ei;5««rS3T&<i:^Cc±T2atc 

Ift^l^-y 0 2A«±iak:Sia3n. ^2« 

^kTy 0 4*sTiak:igjssnrt^*. 

{008 2) -^Ur, a^K?- b 1 08ifi-?iF?» h 1 

2 0i'fe. ^='>^>1M 2 4*^LTS&gfeU. fi^ 
K h 1 1 2 tM^ K h 1 1 6 '5J*a>7*>'?^ 
1 2 2^S::rM/T:«S'r-5. 

[00631 «:*s, mBTfi-rm^msv- hm^^m i 
oooc^jurt*. mia-T-tT:? y^i^mki ozomj- 

2S^tr?» hpft-^^l 0 4<D«^K^r f 1 2 0K:, 
1 0 4tcj;eB2t't> hOim^i^a^t^hfcibcom^^ 

h ^ > i? X s nri» 

[0 0 64]fife->-C. CO@5K:^5USCOJ^aS*JV^r 

C0 06 5]iii'^. rc) -^oj fe^of rc2?ioj ct) 
0 2(0ft-wiitti 0 6. 1 1 o*jJ:e/»2aT'e 

I 1 >-c*'Si»'^) ccj* rc 1 = 0 J 4sJ:of re 2 
= oj o«^ia:'^T:x^wl/^-'»iat<b^^•^^tc^J:^,i 

*j I 0 >'C«^^J»^> «:« rc 1 = 0 J fejio' rc 2 = 



12 



0} (0fB^^f)^3^:^JU'¥-ffi±ifi^CtU:^^. 

^^rAEi-rsi. rc 1 J *sJ:Of rc2?^0j 

[006 6)€fr>T, »fffi99y-h5S^«ldtl OOtC 

*tOT. r E 2 - AE J <OJ^^JV^^^^r>wmr&'t'5' 

[006 7] -^j^t), *^BJ«:^c:f$a^lBMy-h3R 

iise©±TW». g^m^n^. ^s^f-f^ hcDigara^ 

Fir KD*Si4<0±TM^. ^'mrtlit. *Jt^Fv 
[ 0 0 B 8 ) ^c*5. F CI FO**«il."Cfi. 

[0069] Sft:. a/Jx3tcJi^ F FOJI^fi^W^i 

^^I'S^fttt <STM> ^mi^fcf^^l-^j\,'C(0&W^tM 
[0 07 0] 

[iaMoft9#f^e$iis] 

[04] Hstcw-ra^tBMy-- h«^accML.r. 
50 [05 ] *f6Wcj:^a-^3:/fcra-'4ifcfc>t$tt-TF-fi 
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13 

mi) 




?#ra200 0-B8 495 

14 

14. 1 08. 1 1 2. 1 16. 1 20 fi^ 
16. 18. 106. 110. 114, 118 AT 

1 0 0 fi^tesi h 
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